Contradictory views on the prognosis of strokes have been the rule in medical writings, and for centuries hemiplegics seeking reassurance on recovery have had a wide range of opinion to choose from.
Hippocrates wrote briefly that it was impossible to cure a severe apoplexy and not easy to cure a mild one, but Soranus of Ephesus gave more positive encouragement. He distinguished apoplexy from residual paralysis, and practised a system of treatment, interpreted by Caelius Aurelianus in the fifth century (Drabkin, 1950) , which included much that might be considered "modern" to-day. He recommended passive and active movement; heat, as warm wax or bathing in hot springs ; appliances such as weights, pulleys, and a special walking-chair; swimming with inflated bladders to support paralysed limbs ; and he particularly required the patient to join in the effort himself and not to rely on others for his exercises.
Conflicting Opinions on Prognosis
It was probably this hopeful tradition that appealed to the author of the quotation given above, which reflects the quiet moderation of John Smith's outlook in 1666. He explained that "an apoplex" was not necessarily a " Harbinger of immediate dissolution," and he, too, distinguished between apoplexies degenerating into " Palsie " and those progressing to coma and death. This difference was not always acknowledged, and the failure to recognize it may account for some of the conflicting opinions on prognosis. However, John Smith's shrewd observations evidently made little impression, because 125 years later Thomas Kirkland (1792), dissatisfied with the prevailing opinions concerning nervous apoplexies and palsies, was "led from the confusion in which I found the subject involved, to make a new arrangement and to distinguish the different species of these maladies." He used the word "stroke," and described the treatment of a pressure sore and severe spastic paralysis in a neglected hemiplegic invalid. Commenting with satisfaction on the healing of the bedsore, he wrote: " Nor did we with less pleasure behold an amendment of the paralytic side, for her arm and leg, though they did not get perfectly well, recovered very much. The spasms had entirely left her and her health and faculties were greatly restored, so that she enjoyed several years the remainder of her life comfortably."
Another half-century found Copland (1850) still trying to combat discouragement in the prognosis of strokes. A colleague had said: " The mortality of apoplexy is fearfully great, and proves either that the proximate causes of the disease are beyond the reach of art, or that the measures usually adopted as remedies are inapplicable, inefficient, or prejudicial." Copland preferred to believe that, " Although perfect recovery so rarely occurs, the state of the patient may be ameliorated, and he may live many years without the occurrence of any of the unfavourable consequences of the malady." It is surprising, therefore, to read a comment made a generation later by Charcot (1881) that, if an apoplexy was not immediately fatal, in most cases the patient " only retains life at the expense of deplorable infirmities. He is left with more or less complete hemiplegia, most frequently rendering him incapable and even condemning him to perpetual confinement to bed. The intelligence itself rarely escapes completely, and remains more or less profoundly clouded, a condition which may go on to complete dementia." This is a most depressing outlook compared with the more moderate opinion of his contemporary Gowers (1888), who knew that "most cases improve and many recover," provided they were given the kind of care, and the time, necessary to make a recovery that is characteristically slow. Gowers believed that "the tendency to improvement by cerebral compensation, and by the spontaneous disappearance of indirect symptoms, is very marked and makes it difficult to estimate the actual influence of treatment that is employed, especially of methods that extend over a long period and thus have time on their side; moreover, it renders these cases a tempting field for the assumptions of the quasi-therapist."
These differences may have been an expression of different kinds of clinical practice. One was founded on institutional care and biased by an excess of patients who had failed to recover ; of 2,000 inmates in la Salpetriere 1,000 were chronic invalids, and 200 of these were hemiplegic. The other, with few supporting hospital beds, was mainly consulting practice outside hospital, more in touch with recovery and optimism than with chronicity and lost hopes. In the first half of this century in Great Britain, the care of most recovering hemiplegics devolved on the family doctor or on the inadequate resources of " chronic " hospitals. Neither offered much opportunity for controlled study. Medical textbooks, with a few distinguished exceptions, gave a gloomy prognosis for residual disability from stroke, and as a houseman in a teaching hospital before the war one gained the impression that patients with cerebrovascular accidents were admitted to die, or, at the end of a few weeks, to choose between a struggle for independence at home or a bed for life in the workhouse infirmary. (Rankin, 1957) . The outlook for admissions to general wards has been assessed from the records of the Royal Victoria Hospital, Belfast, in 1963 and , and has been considered in relation to clinical state and electroencephalogram by Melville and Renfrew (1961 
Cerebral Episodes
After cerebral haemarrhage (Table II) mortality, although high, was lower than would be expected, because the Royal Victoria Hospital is the neurosurgical centre for Northern Ireland, and these figures are biased by the number of patients transferred for investigation of suspect subarachnoid haemorrhage. Raised cerebrospinal pressure and xanthochromia were recorded in most of these subjects, but the diagnosis could not always be established beyond doubt, and many were Of the cerebral thrombosis patients (Table II) , whether male or female, one-quarter returned home from the general hospital ward, half were transferred to the geriatric department for further treatment, and one-fifth died within two weeks. The only patients transferred to a mental hospital came from this group (3%).
The findings for embolic infarction were not consistent for males and females (Table II) . Half of the females died, and half of these deaths (and the associated emboli) were attributed to coronary occlusion. There was only one male death, that of a 49-year-old patient who had had a mitral valvotomy seven years before. He died three days after a massive cerebral embolism, which was confirmed at post-mortem examination. Only two of the 12 men had cardiac infarcts, and both made good recovery; the others had cerebral embolism associated with rheumatic heart disease. Survivors of this, whether male or female, are almost always disabled to an extent which seems disproportionate to their ages. In this they resemble many patients who survive strokes after subarachnoid or intracerebral haemorrhage from an aneurysm, or the neurological surgery that often follows. In these the same combination of relative youth and disastrous initial intellectual and physical impairment often applies. Being relatively young as age goes in relation to cerebral vascular disease, it is reasonable to suppose that the victims of haemorrhage from intracerebral aneurysm, or of embolism from a fibrillating auricle, would have healthier cerebral vessels and better circulatory reserves than older patients with arteries affected by atheroma. Perhaps in old age the effect of sudden occlusion in some section of a tottering cerebral circulation, which has become adjusted to its insufficiency, is less disastrous than the devastating ischaemic reaction which, for example, an embolus arriving out of the blue may be able to provoke in healthy vessels.
It seems, then, that the proportion of patients from the general hospital wards needing geriatric rehabilitation after cerebral infarction (50%) is ten times the proportion of those after cerebral haemorrhage (5%). Policy relating to the admission to hospital of patients with strokes-varies in different areas with the ratio of geriatric beds to population ; where the ratio is high, more strokes may be admitted to geriatric wards at onset as emergencies. Our figures reflect the practice in Belfast whereby most patients with cerebrovascular accidents needing hospital care spend the critical fortnight after onset in an acute admission ward, and survivors are transferred for rehabilitation about the end of the second week. These transfers account for about three-quarters of our hemiplegic admissions to the geriatric wards, and we may look at the results of their treatment next.
In the five years 1959-63 there were 777 hemiplegics admitted to Wakehurst House. Thirty-four with rheumatic heart disease and cerebral embolism are considered separately and 14 were untraced (compared with 26 in the former series), leaving 729 patients in the new series to compare with' 710 in the old, both composed predominantly of patients with cerebral thromboses.
Recent Improvement in Results
The demand for hospital care for cerebrovascular disorders seems to be increasing, but this is less unexpected than the changes found in the results of treatment. There were no differences in age distribution between men and women in the two series, X2= (Adams and Merrett, 1961) that patients of either sex who died were on average older than those who became chronic invalids, and these, in turn, were older than those who recovered, but there was no significant age difference between grades of recovery; and, contrary to expectation, there were more patients with dominant hemisphere lesions in the recovered group, a point noted earlier by Hobhouse (1936) . This applies to the new series too (54.9 % of the recovered patients had dominant hemisphere lesions). The explanation was thought possibly to be that the patient with a non-dominant hemisphere lesion can afford to ignore the paralysed side and concentrate on the practised use of his "master " limbs, whereas the patient with the dominant hemisphere lesion, finding these limbs relatively useless, is driven to redoubled effort to regain the use of the paralysed side.
These results are encouraging, but they probably mean only that methods of treatment known for centuries are being applied with greater precision and intensity to many more patients. It should reassure hemiplegics everywhere in these islands to know that owing to the development of geriatric departments their chances of this kind of care are greater now than ever before, but it would probably interest them more to know their prospects of survival. Unfortunately, as our former inquiry showed, survival is greatly foreshortened after a stroke compared with normal average life expectation (Adam and Merrett, 1961 Kaeser, 1961; Carter, 1963 Carter, , 1964 (Table IV and Fig. 3) , and analysis of the sets of four readings showed that the third reading on average tended to be slightly below the first and second, but the fourth at follow-up after discharge returned to the level of the second, although still less than the average on admission (Table V and Fig. 4) .1 We conclude that blood-pressure tends to be high on admission with cerebral infarction, falling gradually throughout the next two or three months in hospital, despite considerable physical activity towards the end of this time. At review after four weeks at home the pressure has usually returned to the resting level at four to six weeks after the stroke.
The stroke, therefore, may decide whether treatment should be given to lower blood-pressure. The hypertensive patient who has not had a stroke faces the risks of cerebral haemorrhage, ischaemic heart disease, cardiac failure, or uraemia. If hypertension is severe the indication for treatment is unquestioned, because each of these can be attributed to a direct relation between hypertension and arterial disease on clinical, if not always on well-established pathological, grounds. The association between raised systemic pressure and cerebral haemorrhage is notorious (although no one yet knows whether the vascular weakness exploited by the raised pressure is a micro-aneurysm, necrotizing arteritis, or ischaemic capillary damage) ; the Framingham survey (Dawber et al., 1962) has established hypertension as a prime mover in the causation of coronary heart disease; raised pressure overloading an ischaemic myocardium is the direct cause of hypertensive heart failure; and renal failure results from the arteriolonecrosis associated with malignant hypertension. These conditions occur mainly in Statistical analysis suggested that these differences were significant, but this particular analysis requires that blood-pressure in all patients should be recorded at exactly the same intervals. Although variations in these intervals in this group of patients were slight, they were not precise enough to satisfy Dr. Merrett's requirements. The Clinical Picture
The clinical picture in the hypertensive hemiplegic is different. Owing to heavy mortality, few survivors of intracerebral haemorrhage are represented, and younger patients with congenital aneurysms or cerebral embolism are not usually hypertensive. Most hemiplegic invalids with raised pressures therefore have had cerebral thrombosis. They differ from the pre-hemiplegics at risk of haemorrhage in being older, in having blood-pressure levels which are not disproportionately high in relation to age, and in being exposed to different mortality risks -respiratory complications (34 %), another cerebral vascular accident (32%), coronary infarction (18%), and other causes (16%) (Adams and Merrett, 1961 Leishman (1963) to explain his findings that, although reduced mortality in successfully treated patients with severe hypertension was due to the prevention of cerebral haemorrhage and uraemia, the mortality in later years of the follow-up included a high proportion of fatal strokes even in patients with well-controlled pressures. He thought that with severe untreated hypertension cerebral haemorrhage arose, like renal failure, from necrotizing arteritis, and could be prevented by early treatment, whereas the later strokes were caused by atherosclerosis, and reduced pressure could not protect the victims from the consequences of this. If most elderly patients who have survived strokes have run their risk of cerebral haemorrhage, and if they are not threatened with cardiac or renal failure, why lower their blood-pressures ? Presumably the intention is to limit the spread of atherosclerosis, which hypertension is said to promote in the larger arteries and to extend into the arterioles (Carter, 1964) . The similarity and uniformity of the vascular complications in all the conditions of diverse aetiology characterized by raised arterial pressure, and the reversal of these complications when the blood-pressure is lowered, support its primacy as the cause of the complications, whether atherosclerotic or arteriolosclerotic, according to Sokolow and Harris (1962) . However, there has been no counterpart of the Framingham study for cerebral vascular disease, and, although its development may be brought forward in time by hypertension, evidence of this is not solid enough yet to justify indiscriminate blood-pressure lowering after strokes. We should treat patients, not arbitrary blood-pressure levels.
Anticoagulants
There are two clear indications for the use of anticoagulants in cerebrovascular disease: first, in patients with mitral stenosis, auricular fibrillation, and cerebral embolism, and, secondly, in some patients with vertebral-basilar insufficiency, because the prognosis for either is sometimes so poor without treatment that anticoagulants are at least worth a trial.
It has been estimated that the chances of developing a left auricular thrombus are as high as 84 % in patients with " pure " mitral stenosis and auricular fibrillation (Wells, 1961) , and that half of these patients will develop peripheral embolism. Moreover, a patient who has had an embolism is almost certain to have others within a few days or weeks unless treated with anticoagulants. Carter (1960) believes this treatment should be given early in cerebral embolism, and comments that it may have to be continued indefinitely, but the source of embolism in one-third of his patients was coronary infarction.
Since 1948 we have admitted 64 patients with cerebral embolism attributable to mitral stenosis with auricular fibrillation.
Fifty-three had neither valvotomy nor anticoagulants, and almost a third of these died within six months of the onset of embolism, and more than half were dead within two years (Table VI) . The average age of these untreated patients was 54.5, and there was a preponderance of older patients among the 25 who died in the first two years (their average age was 57.4 years). Nine of these untreated patients still survive. Their average age is 56.0 years, and survival varies from just over two years in those most recently added to 10 years for the oldest survivor. Eleven patients were treated with anticoagulants ; nine of them are still alive. Two died in the fourth year after the stroke when 45 years old. One died in congestive heart failure attributed to subacute bacterial endocarditis, the other was a sudden " cardiac" death, but as both deaths occurred at home neither cause could be confirmed by necropsy. The remaining patients (average age 53.2) have survived from 4 to 11 years since their cerebrovascular BRITISH .MEDICAL JOURNAL accidents. The 11-year survivor, originally untreated and unfit for valvotomy, was given anticoagulants when, after five years, the recovery she had painstakingly worked for was suddenly lost owing to another cerebral embolism.
The benign course of transient cerebral ischaemia is fully appreciated (Acheson and Hutchinson, 1964) , but some patients become bedridden because of constant unsteadiness, recurrent drop attacks, or loss of confidence owing to repeated falls, although still mentally alert and showing little or no evidence of focal pyramidal damage (Adams and Hurwitz, 1963) . Treatment with anticoagulants appears to abolish the symptoms and restore confidence in some of these patients, and anyone who is deprived of independence or made bedridden in this way deserves at least a therapeutic trial for 10 to 12 weeks. The response to anticoagulants is less likely to be explained by cerebrovascular insufficiency (Denny-Brown, 1951 ; Corday et al., 1953) , than by thromboembolism (Milliken and Siekert, 1955 ; Fisher, 1959 ; Russell, 1961 ; Ashby et al., 1963) . Millar (1965) has suggested that platelet stickiness may play some part in this mechanism, and stickiness, therefore, was assessed in a number of healthy octogenarians and nonagenarians living in a residential home, and in some patients with cerebral infarction immediately after the onset of strokes and again in the second week. I am indebted to Miss Anne Dalby for the results of these tests, which were made by a modification of the technique of Wright (1942) described by McDonald and Edgill (1958) that was adopted by Bridges et al. (1965) , to whom I am also indebted for the results of platelet stickiness in the controls under 60 years of age and for comparison in Fig. 5 . The numbers were small for accurate statistical assessment, but it seems that while platelet stickiness is low in the younger controls it is scattered over a wide range in old people, and although increased in patients with strokes there is no consistency in the stickiness levels found in them either. 
Other Factors of Interest
Time does not permit full consideration of some other interesting factors related to recovery or to survival after strokes. The future is brighter for patients with impaired postural control. This is a common feature of cerebrovascular disorders, but the extent of the handicap it imposes on recovery is not always appreciated. Studies such as those of Kremer (1958) , Sheldon (1960 Sheldon ( , 1964 , and Martin and Hurwitz (1962) (Eastcott et al., 1954) was offset by discouraging results and prognostic uncertainties (Fazekas et al., 1963) , but as gaps in knowledge of the natural history of the disease are filled in, and with better selection, the outcome of cerebrovascular surgery and its prognosis must improve (Irvine et al., 1965 ; Lancet, 1965) .
Underlying all this, and of paramount importance, is arterial disease, the source of almost all the trouble, and the dominant factor determining the prospects of survival after a stroke. The importance attached to it is emphasized by the columns of new research references it acquires in each volume of the Cumulated Index Medicus. But I am ill-equipped to enter Sir George Pickering's Augean stable of atherosclerosis and contend with the cosmic dust he raised there recently (Pickering, 1964 
